The electric dipole moments of trans-1,2 diaryl acrilonitrile 1 and of a series of triaryl acrilonitriles 2-14 were measured in benzene solution at 25 °C. A mesomeric moment of 0.4 D was found to act between the phenyl-and the nitrile groups through the vinylic bond in triaryl acrilonitrile 2. For this molecule the direction of action of the total molecular moment was calculated and used to evaluate theoretical moments for the possible E and Z configurations of some unsymmetrical derivative compounds of the series. The configuration was settled for each compound on the basis of comparison between experimental and calculated dipole moment values.
Introduction
Triaryl acrilonitriles are a widely known class of compounds, from a synthetic point of view, due to the estrogenic potency of several derivatives [1] , that also have chemotherapeutic effects on gland tissues [2] as well as on malignant tumor cells [3] . Their synthesis is in general accomplished via condensation of diaryl ketones with sodio derivatives of arylacetonitriles in anhydrous ether [4] , When unsymmetrical diaryl ketones are used, two stereo-isomeric nitriles can be produced: at present configurational assignments for the unsymmetrical derivatives described in literature are still lacking.
In the present note we wish to report, together with dipole moment measurements for the triaryl acrilonitriles, the application of this technique to the first configuration assignments for some unsymmetrical derivatives prepared by using the described synthetic procedure [4] , To this end, the compound 2-14, having the general formula schematized below, have thus been prepared and their dipole moments measured (in benzene solution) and Reprint requests to G. C. Pappalardo, Istituto Dipartimentale di Chimica e Chimica Industriale, Universitä di Catania, Viale A. Doria 8, 95125 Catania, Italy. analyzed, for compounds 8-14, in terms of E and Z configurations.
For purposes of comparison in this study, the mws-l,2-diaryl acrilonitrile 1 (m.p. 88°) was prepared [5] and its dipole moment measured. 
Experimental
The samples of /ra«5-l,2-diarylacrilonitrile 1 and triaryl acrilonitriles 2-14 were prepared according to literature methods [4, 5] .
The data required for the calculation of the electric dipole moments by the Halverstadt-Kumler method [6] , were determined in benzene solution at 25° ±0.01°, using methods described in detail elsewhere [7] , The polarization data and experimental n values (Hexp^ i n Debye units) are collected in Table 1 , where all symbols have the meaning as in ref. 7 . The accuracy of the |i data is ± 0.01 D.
Results and Discussion
The data obtained for molecules 1 and 2 indicate that the total moment of 2 is enhanced by about 0.4 D with respect to that of 1, due to the additional (apolar) phenyl group. This may be considered as corresponding to the mesomeric moment arising from the interaction between the phenyl ring and the C=N group in trans position to each other with respect to the vinylic double bond. To determine the direction of the action of the dipole moment of 2, its p e x P value was compared to that of the chloro-substituted derivative 3. By classical vector subtraction, the conclusion was drawn that the former lies at an angle of 41.3° to the axis of the C-C double bond, i.e., at 14.8° to the C=N axis. All the calculations were accomplished by assuming bond angles as those given by microwave studies for vinyl cyanide [8] and substituent group moments from literature data [9] , Theoretical dipole moments (p C aied) f°r E and Z configurations of the unsymmetrical compounds 8-14 were thus calculated by simple vector addition of Pexp of 2 and the pertinent group moment of the substituent moieties.
The results of the calculations (Table 1) show that the two configurations of 8, 9, 12, 13 can be unambigously distinguished and assigned by their dipole moments as E, Z, Z, Z, respectively. Some differences, from 0.4 to 0.6 D, between p exp and Mealed for the assigned configurations may be attributed to enhanced (by conjugative interaction) polarization of the substituent-CN group bond, combined with the inherent inaccuracy of the method (assumed as ranging from 0.2 to 0.4 D).
Although the small differences between the p ca i cd values for the E and Z configurations of 10, 11, 14 do not constitute too strong an evidence, stereochemical assignment may be made in favor of the form E for 11, due to the analogy with 8, as well as to the better agreement of p exp with Pcaicd f°r this configuraton, where the R| and R 2 substituents may cancel and the total moment is expected to be equal to that of the unsubstituted molecule 2. On this basis, in fact, p ca icd f°r 11 in the E configuration seems indeed in better agreement with p exp . The configurations of 10 and 14 are still questionable, although it may be inferred to be Z for both molecules, as suggested by the better agreement of p exp with p ca i cd for the Z configurations. Raman spectra with polarization measurements of a saturated Na 4 P 2 S 6 • 6 H 2 0 solution are recorded. Especially the polarization data prove the assignment of the vibrational frequencies of the hexathiohypodiphosphate anion P 2 Sr with D 3d symmetry. A reliable assignment of the P 2 Sg~ frequencies is important for the interpretation of the vibration spectra of crystalline metal phosphorus trisulfides containing P 2 S 6 groups.
Raman-Spektren von gelöstem
Metallphosphortrisulfide der allgemeinen Zusammensetzung Me"PS 3 , die besser, da P 2 S6~-Strukturbaueinheiten vorliegen, als Thiohypodiphosphate bezeichnet werden, finden in letzter Zeit aufgrund ihrer teilweise interessanten physikalischen Eigenschaften zunehmende Aufmerksamkeit [1] , Obgleich röntgenographische Strukturbestimmungen [1] einiger Thiohypodiphosphate publiziert wurden, sind u.a. schwingungsspektroskopische Untersuchungen dieser Verbindungsklasse bisher sehr spärlich [2] [3] [4] , Die Zuordnung der Schwingungsfrequenzen der P 2 S6~-Strukturbaueinheit im Na 4 P 2 S 6 • 6 H 2 0 erfolgte von den Auroten der Ref. [2] hauptsächlich durch Vergleich mit Si 2 Cl 6 . Es gelang uns erstmals Raman-Spektren einschließlich der dazugehörigen Polarisationsaufnahmen einer kalt-gesättigten Na 4 P 2 S 6 • 6 H 2 0-Lösung ("freies P 2 S6~-Ion") aufzunehmen und damit die vorgeschlagene Frequenzzuordnung [2] im wesentlichen zu bestätigen und abzusichern (Abb. 1 und Tabelle 1).
Eine gesicherte Zuordnung der Frequenzwerte des freien P 2 Sö~-Ions ist für die Interpretation bzw. Zuordnung von Metallthiohypodiphosphat-Schwingungsspektren [3] [4] [5] (s = strong, m = medium, w = weak, v = very, sh = shoulder, p = polarized, dp = depolarized.)
Bedeutung. Mit der Sicherung der vorgeschlagenen P 2 S6~-Frequenzzuordnung von Bürger und Falius [2] wird auch die D 3d -Symmetrie des P 2 S6~ im Na 4 P 2 S 6 • 6 H 2 0 bestätigt.
Anerkennungen
Der Deutschen Forschungsgemeinschaft und dem Fonds der Chemischen Industrie danken wir für die gewährte Unterstützung. Herrn D. Grünewald sei für die Aufnahme der Raman-Spektren gedankt.
